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SJUMMARY

OnJauary 5, 1986, andffiad of the Glass Pattary, Flagticsand Allied WorkersUnion, Locd 101, requeted a
NIO3H hedlth hezard evaugtion of worker expoaLresto methylenedhlaride or ather contaminanisa the Wrgp
SeaveLadling (W) mechinesin the Sdeding Departmant of the Owearsllindisglassbattiefadiary in Hapeville,
Georgia: Theunion expresssd conoam about possible concurrent expoaLres to carbon monoxide and methylene
dilaide Theunion reported symptoms of heedadhes dizziness dhet tightness and hoarssnessamong workers
dter amahylenedanidesaill hed oooured. The union exressed conoam about theintrodudion of methylene
daideinto theworkplaoewithin the peet year and about recent taxicdlogicd tet reauitsindicating the caldnogenic
potertid of thesLbdtance

OnMarch 31 - Apil 2, 1986, aNIOSH epidemidagid and twoindugtrid hydienisscondudted anlinitid survey a
theHapavilleplat. During thesurvey, sef-admindered quesiorareswerecompleied by 21 employesswith
ugpacted expoauresto mathylene dilaride, and by an unexposed comparisongroup of 2Z3warkasfromthe
Shipping Department warehouse

IndLetrid hygenear sampeswereadledted during the 3-11 AV dhift on April 1.and duing the 7AM - 3P dhift
onApril 2. RFasord ar ssmpleswearewon throughout the hift by WL gperators rdief oparatars andthe
AY/A2linezone medhanicsto mesarethar parsond expoauresto methylene dilaride vgpar and carbon
monaxideges Limited ar sampling was dso condudied in the Shipping Departmentswarehouse to comperetto the
levelsaf meihylene darideand cartoon monaxidefound in the Seding Departimant.

No pasord expoauresinthe WS process exossded 9 ppm for e@ther methylenedilaride (MC) or caroon
monaxide (CO). The OSHA pemissbleexpoarelimitsare 500 pom (ssan 8. average) far MC and 50 ppm
far CO. NIOSH'srecommended exposurelimitsarethelowest feesblelevd for MC, and 35 ppomfar CO. The
quedionrarerevedled no sgnificant differencesin reported symptoms betwean the M CG-exposed group and the
nor-MC-exposed group from the Shipping Deptartment, and no gpparant pettam of symptonsingther group.

Although expoarelevdsaf methylene dilaride and caoon monaxidewerelow in comparison with theexding
OHA dandards NIOSH recommendsthet expoaureto methylene chlaride bereduoed to thelovedt feesiblelevd
duetoitscaranoganic potentid. Recommeanddtionsto minimize CO and MC expoaures arecontained in Sedion
VIII of thisreport.
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INTRODUCTION

OnJanuaty 5, 1986, andifidd of the Glass Pattery, Hlastics and Allied WorkersUnion, Locd 101, requesed a
hedlth hezard evalugtion of warker exposureto methylene dilaridein the SHeding Departimant of the Owenslilinais
Glass Company, Hapeville Georgia: The union expressad conoam about possble concurrant exposLreto carboon
monaxideand mehylenedilaride: Theunion o questioned whether the heet Svinking processmight produce
taxic themel decomposition produdsfrom methylenedilaride: Thefommé writien request reported symptoms of
hesdache, dzziness dhet tightness and hoarsenessamong warkersdter asaill hed oooured. The union exressed
conoan about theintrodudion of mehylenedhlarideinto theworkplacewithin the peet year and about recantly
rdessed toxicdlagical tet resuitsindicating patentid caranogenic effeds

OnMach 31 - April 2, 1986, NIOSH investigators condudied anindudrid hygeneand gademidogicauvey d the
fadlity. Air ssmplingwespaformed for methylenednlarideand caoon monaxide: A quesiomarewes
admindered toworkersexposed to methylene dilaride and to asmiliar group of warehouseworkers nat exposad
tomehylenediaide Aninitid leter repart summaizing the urvey was provided to the.company and unionon
May 7,1986. Inthet letter, carbon monoxide sampling resultsweere provided, and sevard recommenctioswere
dffered toimprovewarking conditions: A seoond letter repart was provided on une 3, 1986, gving theresuts of
thear sading for methylenedilaidevaar.

Badkgroud

Process Deiption

Thefadory menufeduresalagevaidy of gassbatlesand contaners Theareadf concaninthisinvestigetionwes
limited to the"wrgp deavelabding’ (W) processin the Sdeding Departmant. Inthe WL process
previody-manufediured lebdsare goplied to gass batles usng methylene dhlaride (MC). The process opardtes
threedhiftsper day. Four hiftsof workersareamployed and work onarataing shift besis

Theldbdsaremeded athin dedt of pdystyrene pladicwhich comesasacontinuous shest wound into ardl about
threefedt indamda. Thelabd rdl isfedintothe WS medchinewhaeitisautinto"desves’ of an goprapristeszeto
wrgp aoundthebatieaslabds A grdl amount of methylenediaide (MC) isgolied to theleeding edgeand
traling edged thedeave TheMC modensthefoam deavecausng it becometadky far goplication tothe battle
Thelabdsarethen drurk tightly around the batle by aproprieiary heet vinking process
TheMCisgydied tothelabdsusng aproprietary goplication process Thesolvent goplication assambly is
endosdwith alocd edhaug ventilation sygem: MCisddivered to eech mechineframaSh gdlondum, uisnga
gavity flow sygem. One WL machineusesash gelondumevay 9dhifts(3dys. Sevad of thebatlelinesare
equipped withtheWSL process Eachllinerequiresone WL oparatar par hift. A rdief oparatar isdso employed
oneech shift to ratate beween thelineswhile the ather WL gparaorstakebresksor medls

Thedum sa-up and dhengeovarsare pafamed by medhenicsfrom the Gauge Sop. Themedhenicsdso
pafom repar and meintenence of the WS mechinesand theMC ddlivary system. ExcessMC goplied by the
gplication processisredrauated. On oocason, hitsaf plagticlabdsdog thedran ar filter, causng oveflonsof MC
onto thefloar of theworkroom. The.compeny hesreparted to NIOSH thet, ncethetimedf thesurvey, dhanges
haveben medeto thefilter sygemwhich heve bemn dfedivein preventing ovaflows

Propeneponverad lift trudks oparaein the areato pick up and remove catons of finished battles: Thefark lift trudks
exhad cabon monaxideinto thesamework aeawherethe MClisused



EVALUATION DESGN AND METHODS

Eviromaid

Mehylenediaide(MC) vgoor wessampled by draning ar a arateof 0035 literspar minute (1pm) throughtwo
charood tubescomededinsaies Sampletubeswerednenged & gopraximetdy 2-hour intavas Thedr wes
dravn through the tubes using balt-mounted, bettery-powered, miniauredr samling pumps: MCvgoor wes
odleted from theair by adsorption ongranular adtivated dheroodl. After sampling, thetubeswere cgpped and

sbmitted tothelaboraory for andyds Samplesweareandlyzed by gesdromatogrgohy according to NIOSH
Ardyticd Method 1006 with modifications®

A dired-reading caron monoxide (CO) monitar, the Ecdlyzer Modd 6000, wes usad to get agenard ideaof
cabon monaxicelevdsinthearessbang investigatied. Parsond samplesto messLreemployeeexpoaLreto catoon
monaxidewere datained using direct reeding, longrterm Drager gesdetedtor tubes: Air waspulled through the
sampling devices by battery-operated pumpswom ontheworkers bdts

Air ssmplesfor MC and COweareadleted during the 3-11 pm hift on April 1 and duingthe 7AM - 3PM dhift
onApril 2. Rasord ar ssmpleswearewon throughout the shift by WL gperators rdief oparatars andthe
AY/A2linezonemaedhenicsto meeaLretheir persond expoauresto methylene dilaride vgpor and caroon monoxide
ges Limited ar sampling was aso conducted in the Shipping Deparmentswarehouse to compareto theMC and
COlevdsfoundinthe Sdeding Depatmat. OnApril 1, anareasamplewas adledted inthecantrd part of the
warehouse On April 2, persond sampling was conducted for the pellet plagtic sretdhwrigp operator who worked
inanareawith conddaredlelift trudk treffic.

Medicd Quesionndre

Forty-four quediomnaireswereadminidered to employessof Owaslilinois Thequetionnaireweasdesgned to
quantitate posshles/mptoms of acuteintoxication (CNS depressant fets) with methylene dlaride and toidentify
thoseemployesswhich may beauffeing framlonger temar dronic dfedsfromthesalvert. Twenty-onepegde
wareidaified sswarking inthe WS gparation of the SHedting Det., theareagpedified in the hedlth hezad
evduation request. Thesewarkearscongtituted the exposad group. Anadditiond twenty-three peoplefrom the
shipping department completed the queionnaire, and these personnd comprisad the unexposad graup.

EVALUATION CRITERIA

A. Enviromand Gitaia

Asaguidetotheevdugtion of the hezards posed by workplaoe exposures NIOSH fidd 4&f enploy
environmatd evdugtion aitaiafor asssssmant of anumber of demicd and physicd egats Theeaitaiaae
intended to suggest levdsaf exposretowhich mogt workersmey beexposed up to 10 hoursper day, 40 hours
par wesk far awarking lifeimewithout expaiendng advasehedth dfeds  Itis however, important to notethet nat
dl workerswill be pratected from adverse hedlth effedtsif thar expoauresare mainiained bdow theselevds A sl
paromntage may expaiancealvaerse hedth effedsbecause df individud susogptibllity, apre-edding medica
condition, andlor ahyparsasitivity (dlegy).

Inaddition, some hezardous sUbstances My at in combainetion with ather workplace expoaures thegenerd
environmat, or with medicationsar parsond hehitsof theworker to produce hedlth effedtsevenif the
oocupdtiond expoaresare contrdled & the levd st by theevdution aiterion. Thesecombined effedsare often
not conddared intheevdudion aitaia. Also, some subgtanoes are aosorbed by direct contact with the skinand
muoous mamhranes thus patentialy inoreesing theoverdll equoare. Firdly, evaugtion aitaiamey dengeove the
yeasasnew informaion anthetaxic dfedsof anagat becomesavalade



Thepimary sourcesdf evironmand evduation aitaiafor thewarkplaceare 1) NIOSH aiteiadocumantsand
recommencitions 2) the Ameican Conference df Govarmentd Indudtrid Hygienids (AGGIH) Threshadld Limit
Vdues(TLV'9), ad 3) the U.S Department of Labor (OSHA) oooupetiond sty and hedlth dandards: Often,
the NIOSH recommendationsand ACGIH TLV'sarelower then the corregponding OSHA dandards Bath
NIOH recommenctionsand ACGIH TLV'susLly arebesad on morereoant informetion then arethe OSHA
dancrds The OSHA dandardsdso may berequired to tekeinto aooount thefesshhlity of contralling exposuresin
vaiousindudrieswherethe agantsare usad; the NIOSH-recommendad exposurelimits by contrat, arebesd
primaily on concamsrdating to the prevention of cooupetiondl dissese Inevauging theexpoaurelevdsand the
recommanceionsfor redudng theselevdsfound inthisrepart, it should be noted thet enpdoyersarelegdly required
to medt thoselevd sgpeafied by an OSHA gandad.

METHYLENE CHLORIDE

Mdhylenedaideisadiainged arganic savat. It may haveaneshetic propatiesif inhdled inhigh
conoatraions: Symptomsaf overexpoauremey indudementa confusion, light-heededhness neuseg, vamiting, and
heedache Continued expoareto vary high conoantrations may causeinaressad light-heededhness, degoaing,
unoonsaiouness, and deth. High vigpor conoartrations may dso caLieinitation of theeyesand respirdary tradt.
Expoaureto mahylenediaidemey aggravatethesymptoms o angina If theliquidishdd in contaat with theskin, it
mey caueinitationar kinbums Sdadhesdf theliquid ino theeyesmay causeimitaion. Retsand micehave
develgped tumarsand cancars &ftear exposLreto methylene dlaride under goedific expaimental conditions?

Theaurent OSHA gandard for worker exposureto methylene dilanideis 500 partsof methylenednlaridevgpor
par million partsdf ar (ppm) averaged over an dght-hour work dhift, with an acogaiablecalling levd of 2000 pom
and amaximum peek conoantration of 2000 pom far 5 minutesinany two-hour paiod. 1N 1976, NIOSH
recommendad thet the permissible exposurelimit bereduced to 75 ppm averaged over awark dhift of upto 10
hoursper day, 40 hours per wesk, with acaling levd of 500 ppm averaged over al5-minutepaiod. NIOSH
further recommendead thet pamissiblelevdsof methylene dnlande be reduiced when caroon monaxidelisdo
presant & conoantrations gyeeter then 9 pom, meeaured asan avarape exposurefor theshift® Snoe 1976, the
cadnoganiaty of methylenedniaride hesbeen documented in severd dudiesof dronic effedtsinanimels
Tharefore, in 1986, NIOSH recommended thet methylene chlaride beregarded asa"patential cocupationd
cadnogan,” and thet eqposrebecontralled to thelowest feediblelevel

CARBON MONOXIDE?®

Carbon monoxide (CO) isacd orless odoress; tedtdess gas produocad by incompletebuming of
cabon-containing meeids Thetwo mein sourcesof humen exposureto CO areangine exhaud and tobeooo
gnoking. Oninhdaion, catbon monaxide adts as an agohyxiant, causng adecressein theamount of axygen
ddivered tothebody tissues CO combineswith hemogidin (the axygen camer intheblood) tofarm
cabaxyhemogiain, which reducesthe axygen carrying cgpeaty of theblood. Theiniid symptomsaf CO
paisoning may indude heedeche, dizziness dronvainess andneusea. Theseinitid symptomsmay advanceto
vomiting, lossof consdousness and odllgpeseif pralonged or high exposuresareencountered. Comaand desth may
fdlow if highexpoauresconinuewithout intervertion. Long tamlow levd expoaureto GO canincreesetherisk of
heat attack for some people



Theaitaiausad to evauste cooupetiond exqposreto CO are

OSHA Pamissbleeqoaurelimit Opom TWA
NIOH Recommadad equoarelimits Bpom TWA
20pm Caling
ACGIH Threddlimit velues Opom TWA
400 pom STEL

TWA =8hour imeweghted average

Cdling=levd nat to beexcssded a any time

STH. =ghart tem expoaurelimit, al5-minueimeweghted Averagewhich should nat beexcesded a any
timeduingawork dey

Theblood of dgearette sokersuaLely contains 2 to 10 per oant, somelimesashigh as 18 par cart,
cabaxyhemogiain. Nonexposad parsonshavean averagelevd of 1 per cant or less hamemdabdismisan
endogenoussource of CO. NIOSH recommendsan dlowablelevd for COinar of 36 ppmbessd onan8-hour
timeweghted average exposLre o thet COHb per cant doesnat excsad five: Thecurrant dlowvale OHA limit
of 50 ppmisdesgned to meiniain COHb lessthen 10%.

B. Medicd Qritgia(from Lauwerys 1983) ©

MehylenedHaridear ddioromethane isavaldilesavert thet iseesily absorbed by thelung (retientiont 56-70%0) 2
and prabebly dso by direct contact with theliquid form. It is partly metabadlized by the body to catoon monaxide
and cabon diaxide #1912 Messramant of methylenedlarideinblood or exired ar, caloon monaxicein
expired ar, and carbaxyhemogiainin lblood can be used to monitar the megnitude of exposure

A detailed sudy of therdationship between these parametars has been undarteken by DiVinoazo and Kgplan 83
Norramoking, ssdentary vauntearsweareexposad for 7.5 hr to methylene dhlaride vgpor conoantrationsranging
from50to 200 pom. At theend of theexposure pariod, the concentration of theolvartinavedlar ar (jppm), in
venousblood (Mg/200 ml) and the paroant carbaxyhamogioain ssturation, respediively, weremonitored. The
avaaged redlitsareasfollons®

indveda ar invenousblood COHB

(Ppm) (Mmy100mi) %
for 0 pom: 15 003 19
for 100 ppm: 3H 008 325
for 150 pom: 55 012 53
for 200ppm: 80 018 6.8

Thecataxyhemogiahinleve exossds 8% diter an exposLreto 250 pom methylenedhlaridefar 75hr* For a200
ppM expoaLre, the meen pog-expoaLretidd ar concanraions of methylenedilaride decressesto 1 ppmat 16 hr®
Accordingto Sewat et d °, 16-20 hoursafter exposureto 50 or 100 pom methylenedhlaridefor 75 b, thelevd in
expradarislesthen 0.1 pom

DiVinoazo and Kgplat have edimeted thet an 8-hour exposureto about 150 pom of methylenedhloridevapor is
equivdat to an 8-hour expoared about 35 pom of caroon monaxide, inesmuch asther exposre under
sontary conditionswill increese bl ood carboxyhemogldainlevdsto about 5% of sturation. Anexposureto 1000
pom methylene dlariceincressssthe catboxyhemogidinleve to 10-15%65%



VI.

Asexpadted, physcd exaase pafomed during expoareto methylene dilaride vgpor will produce higher lood
cabaxyhemog ohin seturationsthan thosefound in sedentary warkars ™ Henoe under moderatewarkioed, an
expoaureto 100 ppm mehylenedilaidefor 75 hr mey causeacaboxyhamogioain ssturation of about o the
end of theexposre pariod.”® The.combined effect of smoking and eqpoareto methylenedilaride producesan
addtiveinareesein blood cataxyhemogiobin vadues™

RESULTSAND DISCUSSON

A. BErviromatd Raats

No carbon monaxide expoaresdf 9 ppm ar aboveware mesared in the Sdeding Department during thetwo
dhftsssmpled Resltsdf thelongtam detedior tube sampleswom by thewarkasarehoanin
Tddel

A lageamount of ift trudk treffic was dosarved in the Shipping Departiment warehouse: Thetrudksare powered by
propane. Reedings datained on adiredt-reeding carton monoxide monitar, the Ecalyzer Modd 6000, ranged from
2t080 ppm a vaiousaesswitinthewarehouse Thesampleadledted inacantrd, but nat vary busy, aread the
warehouseduing the 3-11 PM dhift on April 1 messured an average conoantration of 17 ppm. SincetheNIOSH
investigetorshed nat antidpeted sampling for cartoon monoxidein thewarehouse, therewes nat aUffident eouipmant
on hend to evduate persond expoaures o lift truck drivers

Themahylenediaideledstowhichwakerswaeeqosed a thetimedof our survey aedoaninTede2 The
indvidud ssmplesranged from noneddieted toahigh of 89 ppm. Thehighet average expoareson bath shifts
weaethe W gparaarsonthe E-1ling 3.6 ppmand 69 ppm. Exposreswereconsdarddly lesson theather
lires

Duingaur suvey, the WS medhineanthe E-1 lineméfundioned much of theting, requiring conddaradle
mantenance, and providing an exalantion for thehigher parsond exposresmessred ontrét ling verausthe A-1
adA-2lines However, therewearenofilter or drlan dogsonthe WSL mechinesduring our aurvey. Henee there
weaenosallsor ovaflons it wasnat possbleto mesaurethearbomelevdsduing uchangaisode Thesall o
ovaflow gasodeswereamgor concemdf theunion.

Theunionwasdso conoamed thet MC might bethemrélly conveerted in the heet Shvinking processto toxic
byprodudts such asphosgeneand hydrodhlaric add (HO). Thisssamsimprobeblesince (1) the compeny reports
thet theMCislargdy dried and the vgpar disspeted before reeching the heet dinking gep, (2) thetampearaure
(500 degrress F) and peed with which the battles pess through the heet shinking stege provide limited gpportunity
for thamd breskdown, and (3) the heet drinking processislocd exnaut vertilated. However, dired-reeding
Drager ges detedtor tubesweare usad to samplearr a the paiphary of the heet shrinking equipmant for phosgeneand
HCl. Nonewasdetected.

B. Medicd Quedionrare

Theresitsof thequestionnaires completed by thetwo groups arecompared in Teble 3. Andlysisiscomplicated by
thefact thet rdatively high CO levdsweare mesaLred inthe hipping departmeant, so thet theseworkers might better
be destribed asthe ™ nat exposed to methylene dilaride group.” However, these considarationsadde, no particular
dfferenceswere aosaved bewean thetwo graups: Also, inthegainion of the NIOSH investigetar, therewas nat
any dovious pettemn of symptomswithin ather of thegroups

Expoauresto mathylene dilaide vapar, asmesalred during the pariod of the hedith hezard evalugtion fidd sunvey,
aevay low. At messured conoantrations it isunressonedleto Spposethet aoute anethetic effedtsmight ooour.
Although theconoam for patentid low-dosear neurataxic dfedsrameans thesdvart isnather presant in SUodantid
concantrations, nar hesit been usad inthisworkplacefor aperiod of timethought necessary to evidanceauch
S/mploTs




VII.

Asdesibad previoudy, resserch hes shown thet conoantrations above 100 pm mugt beexpariencad for & leest
sven hoursto metaidly contributeto COHbinthelood. Eventhen, a levdsbetwean 2-10%, %6COHDb
sturation doesnat necessatily cordatewdl with ether symptoms ar possblehedlth hezard. Snceindividue
tderanceto CO vaieswiddy, and because no dronic hedth efedsfrom sporedicaly devated CO levdshaveever
been detlemined, the concam far monitaring COHb should anly be presant whenwarkarsare concurrently
exposed to dgnificant levdsdf bath CO and methylenedilaride

Attampting to predid thedegree df hezard intheworkplaoe, or presance or ebsancedf ahedth effetinen
employes fromasngear "gpat”* dheck of %6COHDb sturaionisbath frutiessand weddul. At thevery minimum,
thistypedf biomonitaring should be coupled to the messramant of thesame amployess parsord brething zone
conoatration of patentia sourcesof COHb during afull shift, adetailed smoking higary, and prefarddly the workers
predhift COHblevd.

CONCLUSONS

Methylene dharide expoauresin the WL processranged from none detected to 9 pom under the conditions of
oparaionthet exided a thetime of theNIOSH survey. Airbome exposLre gapeared to bewe | contralled by locd
exhag vartilation, kegoing the preponderance of expoaresinthe0.2- 4 ppmrange. However, exposuredurning
ovaflow or sallscould poseapatentid shart-tem expoaure prakdem.

No sgnificant differencesin reported symptomsware dosarved from comparison of quesionairesfromthe
M C-exposad group and the non-M C-exposed group. No goparant pettern of symptomswias dosarved ingither
gowp.

No pearsond expoauresto caroon monoxide of 9 ppm ar aboveweare meeaLred & the WL oparation.
Thaefore thefamulafrom the NIOSH aritariadocumeant for reduding MC expoauresin the pressnceof CO
would nat begoplicable

Sonificant caloon monaxide genaration wias abosarved from seved lift trudksin the Shipping Departmeart, implying
theneed far the compeny to evauete CO expoaLrein ddal.

VIII. RECOMMENDATIONS

Thefdlowing recommenddionsaremeckein theinterest of improving workplace hedlth and sefety. Mogt of these
recommendationsreflect conditions dosarved & thetime the urvey wias conducted in March 1986, and are
rateraionsof recommendations medkein previousletter reports: The compeny manegamant hesreported thet mogt
of therecommended adiosweredreedy in efect a thetime of the NIOSH surnvey or havebeaninpdlemanted
dncethen

1 Indvidd fansshoud continueto be provided for codling and parsord vertilationfor WL oparatars Fans
should bedreded inamanne which esuresthd ar iscondanty moving acrossthe bresthing zone of the
WSL opeardor.

2. Medanicsshoud address WAL gperator concams about dogged or poarly floning resavairs
immediately. If possible apreventivemantenencescheduieshould beenedted to dvicte any nesd for
repar.

3. Sinpraedionisnesded to prevant drying of skindf WL opardors Rratedivedovesor effedtive barier
aeamsoould beconsdared. Glovesimpamedileto mehylenednlaride should bewom by WL gparaars
whenthey aredeaning the M C goplication equipmeant. Consdaraion must dso begven to prevanting ssfety
hezardswhich may be caused by etangemant of pratedtiveglovesin moving mechingy.



4.  Apporiaeresaratorsshould beprovided to dl employesswho request them. Resairatorsshould be
domed when deening the MC gppliction equipmeant. Becausethe odor threshdd of methylenedilarideis
higher then the recommended expoaLrrelimit, NIOSH doesnat recommend ar-purifying typeresaraors
Theuse would nat heve adequete waming if theregairetor should lesk, become sturated, or fall, gving the
sy afdsesensed saounity. However, if such ar-punfying rearatars are used, they should beingpedied
frequently and the cartridge dhenged dfter eech use. Half-face cartridgetyperesairatars only offer apratedtion
fador of 10, limiing the utility of such regairatarsfar emergancy o qalll stuetionswherethearbame
conoatrationsarehigh o unknoan. For stugtionswhare vary high airbame vgpar conoantraions might be
encountered, such asin confined oecesar during amgiar all, aType C supdliedkar resairdor or a
sdf-contained bresthing goperatiuswould bereguired.

5. BErpoyessshoud beindruded toimmediady ranoveany dathing thet becomeswetted aor soeked with
methylenediaide

6.  Inode tominmizeany unfaressen hezard which may beatributableto caloon monaxide, smoking Soud
nat be pemitted intheworkplace

7. All parsomd working with the WL process should beinformed inwniting of the proper proceduresto be
enected shoud any Falll of methylenedhlaride (eg. ovaflow, galaeh, or lesk) ooaur.

8. Thecabonmonoxideedpoarein the Shipping Departmant warehouse should beinvestigeted more
thoroughly. Rarsond sapling of severd lift truck driversshould be conoued.

9.  Sneetrangent high catoon monaxide reedings ssam to be assodiated with some df thetrudks pralem
trudksshould beidentified and adjusted or modified to reduce CO emisson.

10.  Iflift truck modifications; proper enginetuning, or new replacement trucks do nat aUffidenty reducecarbon
monaxide expoauresin thewarenouse, additiond roof fansshould beinddled to improvewarenouse
varilation

Thecompeny manegaman hesrgparted anumber of adionsteken in responseto NIOSH recommenctions
medkein previousldter reparts Aiping design drangeshave been medeto the WS medhinesto reducethe
patentid for syseam dogging and ovarflow. Chemicd pratedivegovesare provided to oparatarsfor useduring
mananance Respiraorsand employeetraining continueto beprovided. The plant heslessad 38 new farklift
trucksfor useinthe Shipping Departmeant. Paiodic testsare paformed on thesetrudksto monitor and contrdl the
levelsdf cabon monoxiceintheexhalst geses
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TABLE1

Cabon Monoxide Samples
OwaslllinosGassCo.
Hepaville Gaoga
HETA 86- 130
Apil 1-2,1986
Typed Sarpde CabonMonoxide
Locdiondf Sale (persod or are) Conoaration
(o)
Apil 1, 1986, 3om-11pm Shift:
WS Opador-AlLine P 18ppm
WS Opador - A2Line P Not Mesaured
equipmat mafundion
W3 Opgaor-ElLine P 38ppm
Rdief W Opearaor P 20ppm
Medhenicfar AVA2 P 88ppm
Canter of Werehouse A 170ppm
(Shipping Departmen)
Apil 2, 1986, 7am-3pm Shift:
WS Opador-AlLine P 0.1ppm
W3 Opaaor-A2Line P 31lppm
WS Opador-ElLine P 51ppm
Rdief W Oparaor P 32ppm
Medhenicfar AVA2 P 65ppm
Stretch Wirep Operator P 27.0ppm
(Shipping Dept. Warehous®)

OHA Pamissble ExpoaureLimit (8 hour average) =50 pom
NIOSH Recommended Expoare Limit (8 hour average) = 35 ppom



Sargel ocion

Apil 1,1986
3om- Lpm Shift

WL Oparator- AlLine
(Sdedting Dept)

Shit Avaage
WS Opador-A2Lire
(Sdecting Dept.)

Shit Avaage
WS Opador-ElLine
(Sdecting Dept)

Shit Avaage
WS Reief Oparaor
(Sdecting Dept.)

Shift Avaae
ZaoreMedenic
(Selecting Dept.)

Shift Avaae
WarehoueArea

(Shipping Dert)
Shift Avaae

TABLE2

MethyleneChlaide SarpleResits
Owas- lllinosGassCompary
Hepaville Gaoga
HETA 86- 130
Apil 1-2,1986
Typed Sarde
SarpleNo. (persorel or axeq)
1 P
2
3
1 P
2
3
1 P
2
3
1 P
2
3
1 P
2
3
1 A
2

MehyleneCHaride
Concaniraion (pom)




Sargel ocion
Apil 2, 1986
7am-3om Shift

WS Opaaor-AlLine
(Sdediing Det)

Shit Avaage
WS Opador-A2Lire
(Sdecting Dept.)

Shit Avaage
WS Opador-ElLine
(Sdecting Dept.)

Shit Avaage
WS Reief Oparaor
(Sdecting Dept.)

Shit Avaage
ZaoreMedanic
(Sdecting Dept.)

Shit Avaage
Stretch Wrgp Opearador

(Shipping Dent)
Shift Avaae

OHA Pamissble ExposureLimit (8-hour average) =500 pom
ExpoaureLimit (1976) (8-hour average) = 75 ppom

NIOSH Recommendd

TABLE 2- Continued

SangleNo.

WN - WN - WN - WN -

WN -

Typed Sarpde
(persord or aren)

ACGIH Threshdd Limit Vdue(1985) (8-hour average) = 100 ppm

Reoant animd hicessay detaiindicate caranogenic patentid (NTP1985). Expoaureto patentid cardnogensshoud be
reduced to thelowvest tedmically feesblelevd.

N.D. =nnoneddetedinthesample

MehyleneCharide
Conoatration (pom)




TABLE3

UMMARY OF QUESTIONNAIRESADMINISTERED TO EXPOSED AND NON-EXPOSED
EMPLOYEESAT OWENSILLINOISHETA 86-130

Number of expossd warke's (indudes WS gperatorsand gauge mechanics)

=21
Number of non-exposed workers (indudes shipping department employess)

=23
Regponsssarenumber of employess per group which marked ather
"Bvay day" o "Often’ asregoonsssto thefdloning questions

EXPOSED NOT EXPOSED
Areyou HAPPY with YOUR JOB? 12 (57%) 8(35%)
Doyou USE SOLVENTSonyour job? 14.(67%) 5(22%)
IsthereaSOLVENT ODOR assodated with your jolo?

14.(67%) 5(22%)
Doyouthink thet youare GETTING SCK fram your work?

0(0%) 4(17%)
Haveyoufdt HIGH ar GOOFY fromthedhemicdsyouwark with?

0(0%) 2(9%)
Haveyou hed HEADACHES morediten then usel?

5 (24%) 3(13%)
Haveyou naticed thet you cant SVIEL L aswl asyou usad to?

4(19%) 2(9%)
Haveyou noticsd aL OSSOF APPETITE? 0(0%) 1(4%)
Haveyou hed an uneqaned WEIGHT LOSS? 0(0%) 1(4%)
Dossfood TASTE ay differert latgy? 2 (10%) 2(9%)

Haveyour EYESben WATERING or FEELING ITCHY?
4(19%) 3(13%)



Doesyour NOSE or SNUSES run during work when you arent Sck?

6(2%) 5(2%)
Doyou naticethet you are getting to be SHORT OF BREATH?

2 (10%) 5(22%)
Haveyou besn COUGHING ALOT? 3(14%) 4(17%)
Haveyou hed CHEST PAIN or TIGHTNESS? 1(5%) 0(0%)
Haveyou hed DIFAICULTY FALLINGAS_EEP? 3(14%) 4(17%)
Haveyou become TIRED moreessily then usLd far theamount of work and play younomelly do?

3(14%) 4(17%)
Haveyou been S EERING morethenisuad for you?

2(10%) 3(13%)
Doyou naticethet you SVEAT for no particular reeson’?

2(10%) 3(13%)
Haveyou FEL T DEPRESSED far no patticular reeson?

3(14%) 3(13%)
Haveyou FELT IRRITABLE for no paticular resson?

0(0%) 1(4%)
Haveyou hed MOOD SMINGSthet ssem herd to explan®?

1(5%) 2(9%)
Haveyoubeen MORE EXCITABLE thenuad?

0(0%) 3(13%)
Haveyou hed NAUSEA thet isnat causad by something you e or drank?

3(14%) 1(4%)
Haveyou had INDIGESTION? 2 (10%) 3(13%)
Haveyoufdt WEAK for no goparent reeson’?

1(5%) 1.(4%)
Haveyou benfedingwesk inyor ARMSar HANDS?

2 (10%) 3(13%)



Haveyou beanfedingwesk inyour LEGSor FEET?

2(10%)
Haveyou hed any NUMBNESSor TINGLING inyour TOES?

2(10%)
Haveyou hed any NUMBNESSor TINGLING inyour HNGERS?

1(5%)
Haveyou been bathered by INCOORDINATION or LOSSOF BALANCE?

1(5%)
Haveyou hed TROUBLE REMEMBERING things? 1(5%)

0(0%)

0(0%)

0(0%)

0(0%)
3(13%)

Haveyour RELATIVESTOLD YOU thet you heve TROUBLE REMEMIBERING things?

1(5%)
Haveyou hed to beginto MAKE NOTESin order to REMEMBER THINGS?

3(14%)
Haveyou hed DIFFICULTY CONCENTRATING? 0(0%)
Dossyour HEART KIPA BEAT evenif you arenat exating yoursdf?

1(5%)
Haveyou hed any DIFHCULTY DRIVING homefromwork?

0(0%)
Hasyour KIN beenDRY or SCALY?

2 (10%)
Doyou SMOKE dgarettes? YESNO

12/9

(57%0)

1(4%)

3(13%)
2(9P%)

0(0%)

1(4%)

3(13%)
YESNO
1211
(52%0)



